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It was in a greenhouse in Oakland,
California in 1989 that I began
to question what I thought I knew
about the use of transgenes in
agriculture.
I had been urged to look at some
transgenic petunia plants by a
company to which I was a scientific
advisor. The plants in front of me
had deep purple petals with many
white segments. Some of the plants
had all-white flowers. The white
segments and the patterns they
created were the result of adding a
transgene to ordinary
purple-flowered petunias (Figure 1).
The added gene encodes chalcone
synthase, an enzyme important in
the biosynthesis of purple petal
pigments. Normal purple-flowered
petunias have at least two copies of a
chalcone synthase gene almost
identical to the transgene. How
could extra copies cause spasmodic
loss of purple pigment to create such
striking patterns? Here was
something new and perplexing. It
did not make sense and it
undermined the whole basis of using
transgenes to duplicate and enhance
existing gene functions in plants.
I had been working for many
years on wheat genomics, and had
been actively involved in developing
the use of transgenes for research and
agriculture. It was therefore
something of a shock to see
transgenes not behaving as predicted,
and it made me itch to study these
petunias. But being Director of the
John Innes Institute in the UK meant
that I no longer spent time at the
bench satisfying my own curiosity
and, in any case, these plants
belonged to the company.
In the late 1980s the suppression
of petal colour was but one example
of the unpredicted behavior of
This image showing the influence
of the marine compound
discodermolid on a transformed
mouse fibroblast was produced by
Florenz Sasse in the German
Research Centre for Biotechnology,
Braunschweig, Germany. It is a
runner-up in this year’s Current
Biology Photomicrography
Competition.
Discodermolid induces
microtubule bundling (tubulin was
immunostained and appears green),
which is clearly seen in the
pseudopodia and near the nucleus
(stained with DAPI and appearing
blue). As a result of this microtubule
bundling, the cell is undergoing
apoptosis and fragmentation of the
nucleus can be seen.
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transgenes added to
plants — examples that were not
widely debated or published because
they failed to fit the thinking of the
day. This made them all the more
intriguing and, to my delight, I was
offered the chance get involved in
the petunia work, with the biologists
at the University of California at
Davis who had made the transgenic
plants when at the company.
They had soon shown that the
white petal sectors had little chalcone
synthase RNA, in other words, the
transgene caused the loss of mRNA
from both itself and the endogenous
chalcone synthase genes [1]. The
transgene was therefore causing a
post-transcriptional loss of RNA; this
was subsequently confirmed by
biologists studying similar plants in
The Netherlands.
Until that trip to Oakland, I
hadn’t considered shifting from
working on a crop to working on a
model organism, but now it seemed
the right thing to do. It was a while
before I had obtained a grant but in
the meantime I spent a lot of time
thinking about the phenomena and
precedents in other organisms [2].
When our own research into the
petunias got going, my group was
able to conclude that the formation
of cycles of double-stranded RNA,
and degradation of these molecules,
could explain the mRNA
degradation in the transgenic
petunias, and that the RNA
fragments could facilitate the spread
of the breakdown process [3].
My passion for the topic enabled
me to get together a European
research consortium that developed
some of the leading studies in the
area of gene silencing in plants, and I
owe much to this group. Today,
post-transcriptional gene silencing
promoted by transgenes and viral
RNAs carrying segments to other
mRNAs has become a major topic in
plant science.
I recall a long telephone
conversation with Giuseppe Macino
in Italy, who was observing similar
silencing phenomena in the fungus
Neurospora. It was a bit of an odd
alliance, perhaps, but he joined the
European plant consortium. Today,
the power of Neurospora genetics is
revealing the genes that control the
post-transcriptional RNA
degradation, and it turns out that
some of these genes are orthologs of
genes controlling the breakdown of
mRNAs by the addition of
homologous double-stranded RNAs
to the worm Caenorhabditis elegans.
RNA from plant viruses also can
be broken down by these sorts of
processes, and RNA molecules that
stimulate this defence-related
breakdown can travel between cells.
It is thought that these kinds of RNA
breakdown mechanisms might have
evolved to eliminate foreign RNAs
from organisms. So, the plant
observations have stimulated the
wider understanding of novel RNA
turnover processes associated with
the presence of foreign RNA in
many organisms.
These anecdotes remind me of
the value of being excited by the
unpredicted, and of keeping close to
experimental science and discovery,
even if administrative burdens
seem too great. It was switching into
this new area that kept me close to
the thrill of being a practising
scientist. I have many to thank,
especially my friends at the John
Innes Centre and US collaborators
who did all the research at the
bench on the petunias and
uncovered so many novel insights.
Their inspiration did much to spur
me to spend the next few years
away from a major managerial role,
as a scientist in a Californian plant
biotechnology company.
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Figure 1
(a) A wild-type petunia flower with purple
anthocyanin pigment throughout the petals.
(b) Flower from a petunia plant transformed
with one additional copy of the gene
encoding chalcone synthase. The chalcone
synthase gene has been silenced in the
white petal regions where no pigmentation
accumulates. (c) Flower from a petunia plant
that lacks anthocyanin pigment. This
phenotype is seen in some transgenic
petunia lines, particularly those with more
that one transgene integrated into the
genome, and indicates complete silencing of
chalcone synthase activity. Images provided
by Roger Hellens, John Innes Centre,
Colney, Norwich, UK.
The editors of Current Biology have
invited a number of biologists to reveal
the work that has influenced them most
profoundly in their careers. These brief
essays are published in the Turning
points series.
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